Significance of D-mannose as a sperm receptor site on the zona pellucida in human fertilization.
The role of monosaccharides in human fertilization was studied by testing their effects on penetration of spermatozoa into mature human oocytes (zona penetration test). When oocytes were pretreated with concanavalin A, wheat germ agglutinin, or Ricinus communis agglutinin-I at a concentration of 100 micrograms/ml, no spermatozoa were found to bind to or penetrate through the zona pellucida. Penetration of spermatozoa was restored when the zona pellucida pretreated with wheat germ agglutinin and Ricinus communis agglutinin-I were rinsed with N-acetyl-D-glucosamine (wheat germ agglutinin inhibitor) and D-galactose (Ricinus communis agglutinin inhibitor), respectively. Conversely, the blocking effect of concanavalin A on sperm penetration was not reversed by treatment with D-mannose (concanavalin A inhibitor). Furthermore, pretreatment of spermatozoa with D-mannose (50 mmol/L) completely inhibited sperm penetration through the zona pellucida. However, sperm penetration was clearly demonstrated when the zona pellucida was pretreated with D-mannose. These data suggest that D-mannose residues are essential in, or sterically closely related to, the sperm receptor site on the human zona pellucida.